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Plates and Flanges 


The limit of the last term in this expression is indeterminate. Using L’Hospital’s rule [180], 
however, gives constant C 2 =» 0. When x = R a and 0 = 0, the slope equation above yields 

_ qRq 1 Rp C2 _ „ 

16 D 2 “ 


from which 


C x 


qRl 

8 D 


Since the deflection must also be equal to zero at x = Ro, we obtain the following additional 
relation for finding C 3 


gRt qRp 

64 D 32 D 


+ C 3 — 0 


<? 3 = 


64 D 


Hence, the maximum deflection at x = 0 is w = 6, which gives 

qRt 


6 = 


64 D 


(31.24a) 


The formula for the bending slope in terms of the foregoing constants is then 

i q x , r>2 2 \ 

16D ( R ° X ^ 

To make use of Eq. (31.15) or (31.16), calculate first the derivative of the slope with 
respect to x 


dx 16 D 
so that 


(Ro — 3x 1 


When x = 0, 

qRo(l + v) 


Mi = M 2 = 


16 


and the bending stress at the center becomes 

_ 3(1 + v)qR% 

8* 2 

Combining Eqs. (31.24a), (31.24b), and (31.5) and making 6 = t gives 


(31.24b) 


S = 


2 Et 1 


(1 - v)R& 


(31.24c) 



